The forkhead box M1 transcription factor as a candidate of target for anti-cancer immunotherapy.
The present study attempted to identify a target antigen for immunotherapy for cholangiocarcinoma. Forkhead box M1 (FOXM1) was selected as a candidate antigen based on the data of previous cDNA microarray analysis of clinical samples of cholangiocarcinoma. The level of FOXM1 mRNA was more than 4 times higher in cancer cells in comparison to adjacent normal epithelial cells, in all of 24 samples of cholangiocarcinoma tissues. An immunohistochemical analysis also detected FOXM1 protein in the cancer cells but not in the normal cells. Twenty-three human FOXM1-derived peptides predicted to bind to HLA-A2 were analyzed to determine their ability to induce HLA-A2-restricted T cells in HLA-A2 transgenic mice. FOXM1(362-370) (YLVPIQFPV), FOXM1(373-382) (SLVLQPSVKV), and FOXM1(640-649) (GLMDLSTTPL) peptides primed HLA-A2-restricted cytotoxic T lymphocytes (CTLs) in the HLA-A2 transgenic mice. Human CTL lines reactive to these 3 peptides could also be established from HLA-A2-positive healthy donors and cancer patients. Natural processing of the 3 epitopes from FOXM1 protein was confirmed by specific killing of HLA-A2-positive FOXM1-transfectants by peptide-induced CTLs. FOXM1 is expressed in various types of cancers and it is also functionally involved in oncogenic transformation and the survival of cancer cells. Therefore, FOXM1 may be a suitable target for immunotherapy against various cancers including cholangiocarcinoma.